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124 for connecting the chain 118 to the wire 38. P 2 1 irJl ^ ^nnected to the reel 60 

The chain 118 is then introduced into the tubing 34 Tnt ZTm £ " "T^ fr0m . the 1 weU ™ d ~* 

However, because the tubing 34 is not, in many bases' s forld fn , * * ^ onducUve a ^mbly is 

located directly over the well fan assist in sue TcTes musi SSSL ■ way that eliminates die need to place the 

be provided for the chain 118. An assist found to be us^M Zt^l h C01 !" n * 215 U 1S formed > which has * e 

is provided by a push tool 126 of the type shown in FIGS. * dvant *& cs descnbed a*>ve. 

14-17. The push tool 126 frictionally engages the outer . Whlle a Preferred embodiment for practicing the inven- 

surface of the chain 118 and pushes it into the tubing 34 a lion has ^en described, it should be understood that there 

sufficient distance until gravitational forces begin acting on m manv modifications, variations and improvements that 

the chain 118 and cause it to fall of its own weight. The push can °e ma <k that are within the spirit and scope of the 

tool 126 should be able to push at least 70-100 ft. of chain invention, and that all such modifications, variations and 

into the tubing 34. improvements are contemplated as being covered by the 

As shown in FIGS. 12-15, the push tool 126 includes a appended claims, 
pair of gripping jaws, such as those provided by a pair of 15 1 claim: 

VICE-GRIPS®, on which a pair of guides 128 and 130 are LA method for inserting at least one conductor into an 

£°*a '^nf^oH^ 130 ™ d guide extension * elongated length of metal coiled tubing, comprising the 

128A and 130A (FIG. 17) form a hollow opening 132 steps of: 

through which the chain 118 can pass, when the guides are ( *\ A u- 

closed by moving the guide 128 in the direction of arrow 129 20 (a) placuig ** C0lJed ^"V m a substantially vertical 

as shown in FIG. 17. A small electric motor 124 is connected passageway; 

to one of the guide extensions 130A, which drives a wheel W inserting said conductor into the tubing, the leading 

134 formed of rubber or other compressible elastomer. As end of ^ conductor including an elongated weight 

the chain 118 passes between the drive wheel 134 and an connected to the conductor, which weight is heavy 

adjacent idler wheel 135, rotation of the drive wheel 134 in 25 enough to straighten the conductor enough to fall 

the direction of the arrow 138 pushes the chain 118 in the through the tubing, the weight having essentially no 

direction of the arrows 136. stiffness so that it is flexible enough to move through 

A guide tube 140 positioned between the guide extensions bends or irregularities in the tubing; 

^tfrS^iitt" *t C j'1 n l 1S u. 10 55 mbing 34 (c) ** conductor ™* ^ight to fall by gravity 

tension in the conductor 36 below its break strength result- W removm 8 me tubln 8 Wlth *e conductor inside the 

ing from the factional contact between the outer surface of 35 , S from ^ P assa S ewa y winding the tubing on 

the conductor 36 and the inner surface of the tubing 34. , IP* 

Tlie rate of descent of the chain 118 and conductor 36 ° f Clam l ' wherein the . ste P of ******* a 

(preferably at about 200 ft./min.) is governed by a gear • ™ S ° nC ° r m ° re mSulated eleCtrical 

motor 102 connected to the reel 100, shown in FIG 10 ,!r or W1 f es : , , . . , 

which controls the rate of rotation of the reel 100 Thus if *a . ° f dailn *' where,n me step of insertin 8 a 

thepitchoftheheUxinthetubingismaintainedconstanuihe f ^ "S^T""! 8 T °- ^ fibers - 

tension in the conductor (e.g., the weight of the chain 118 co „h,?1 w, h ' ' Wherei " 2* $ttP <* a 

and conductor 36 being supported in the mbing by the £222 "T?* * comb ™" of insulated 

conductor) will be maintained at a constant level during the 4S s f F*f ^ u 

entire insertion process. The gear motor 102 regulate! the i 1^,° ^ *' whe ?? n **. Step ° f p,acul S me 

speed of descent and the helical shape of the tubin* 34 *t * e step of « ^ast a 1,000 

supports the weight of the conductor 36. • * i*^* of i oa } d , m , bm § mt0 a ^bterranean well bore. 

For an insulated electrical conductor wire of the type JSJSfiS ' , a T *' Step . ° f plaCinS * e 

described above, the break strength is about 60 £ ^ „ ^tS^I^*^^"**** 

less than the combined weight of the conductor 36 and the 7^» ™L^T , - \ • - \'c u , ^ 

chain 118 after the conducto?36 is inserted to predeteSned 0 f iZZSZ £ % S,Cp , S 

it . m . °* r° 80 ™ e M - 55 conductor includes the step of connecting a weight having 

Jt^Z •? ■ a f fc th ^. conduc,0 f r 15 unwou "d from an elongated segmented structure to the leading 7nd of thf 

the reel 100, it moves in die duectton of arrows 108, over conductor and inserting the weight into the tubing. 

SELfST i'^i^Z 1 ^* R "* aU « nment 9. The method of claim 8. whTrein the weight S formed 

rollers 114, and into the tubing 34 which is mounted in the of a chain having interconnected links. 

k tens indicating device in the form of 60 10. The method of claim 9, wherein the chain is roll- 

ascale 104 can be connected to the conductor 36 through the formed and has a minimum bend radius 

£11 ,r T! 8 « COn ^ U u° US reading ° f &e ^ method of claim M. therein the chain has 

tension load in the conductor 36. which is an indication of minimum bend radius of about «/4"-24" 

SiTttSTrf'S!? ^,? e , h C f ndUCt ^ 3 - 6 - k WaS f 0Und 12 - 11,6 method of claim !> wherein of lowing 

ttiat a weight of about 3-12 lbs. earned in a conductor 65 the conductor and weight to fall by gravity includes the steo 

abTran^e * *°* ™ ^ * ° f *• ,ensi ° n to * e "*5 2 ^to ^egufare me 

g P Jt ch of the helical shape of the tubing so that the factional 
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hold-up force between the outer surface of the conductor and 
the inner surface of the tubing is sufficient for the conductor 
to support its own weight in the tubing. 

13. The method of claim 12, wherein the step of regulat- 
ing the tension in the tubing includes the step of moving a 5 
truck to which the coiled tubing is connected. 

14. The method of claim 1, wherein the step of allowing 
the conductor and weight to fall by gravity further includes 
the step of controlling the speed the conductor is allowed to 
fall. ' 10 

15. The method of claim 14, wherein the step of control- 
ling the speed includes the steps of operatively connecting a 
reduction gear motor to the reel from which the conductor 
unwinds and operating the motor at a predeterrnined speed. 

16. The method of claim 1, wherein the step of inserting 15 
the conductor into the tubing includes the step of pushing the 
weight into the tubing until the weight can fall vertically 
through the tubing. 

17. The method claim 16, wherein the step of pushing the 
weight includes the step of pushing the weight around at 20 
least one 90° bend in the tubing. 

18. The method of claim 16, wherein the step of pushing 
includes the step of engaging the weight between a pair of 
rollers, and rotating at least one of the rollers for moving the 
weight through the tubing. 25 

19. A method for inserting at least one insulated electrical 
conductor wire into a length of small-diameter coiled tubing 
extending substantially vertically in a subterranean well, 
said tubing having an inner diameter less than about two- 
times the diameter of the conductor wire, comprising the 30 
steps of: 



(a) connecting a weight to the leading end of the conduc- 
tor wire, said weight being formed of a segmented 
structure having essentially no stiffness and being 
heavy enough to maintain the conductor straight 
enough to fall by gravity through the tubing; 

(b) inserting the weight into the tubing and allowing the 
weight and conductor to fall by gravity through the 
tubing; and 

(c) maintaining a helical pitch in the tubing sufficient to 
impart a frictional hold-up force between the outer 
surface of the conductor and the inner surface of the 
tubing for preventing the conductor from breaking due 
to its own weight. 

20. The method of claim 19, wherein the step of connect- 
ing a weight includes connecting a weight formed of a chain 
having interconnected links. 

21. The method of claim 20, wherein the step on con- 
necting a weight includes connecting a roll-formed chain 
with a minimum bend radius. 

22. The method of claim 21, wherein the step of connect- 
ing a weight includes connecting a roll-formed chain with a 
minimum bend radius of about l 4 M -24'\ 

23. The method of claim 19, wherein the step of main- 
taining a helical pitch includes the step of regulating the 
tension in the tubing. 

24. The method of claim 23, wherein the step of regulat- 
ing the tension includes the step of moving a truck to which 
the coiled tubing is connected. 



